Abstract ---The effect of Mo content on microstructure of CoCrMo thin films was investigated and its dependence of perpendicular coercivity. The microstructural investigation illustrated that grain size and columnar structure are dependent upon Mo content. Mo addition improved c-axis perpendicularity of hcp phase and prohibited Cr segregation in the CoCr films containing Mo. Perpendicular coercivity of films was dependent upon grain size and columnar structure rather than c-axis orientation.
INTRODUCTION
CoCr magnetic thin film has been known as suitable media for perpendicular magnetic recording [1] . It has been reported that Mo addition to CoCr films showed suitable magnetic properties for perpendicular recording and also corrosion resistance by prohibiting Cr segregation [2] [3] . Mo or Ta addition to CoCr thin film illustrated a relatively sharp (0002) texture [4] [5] . However, the dependence of microstructure change in CoCr film with Mo on magnetic properties has not been studied yet.
Therefore, it is necessary to understand the role of Mo on the change in microstructure and magnetic properties. In this work we have investigated the effect of Mo addition on microstructure of CoCrMo films and its dependence of perpendicular coercivity and saturation magnetization.
EXPERIMENT AL
CoCr thin films with Mo content ranging from 0.9 to 3.4 at. % were prepared using a conventional RP sputtering system. Film thickness and chemical composition were determined with stylus-type profilometer, AES depth profile, SEM cross-sectional micrographs and EDS, respectively. Ar pressure and film thickness was fixed at 5 mTorr and 0.5 Jlm, respectively. The magnetic properties were measured with VSM and the microstructure of the films were studied by XRD and TEM. For TEM specimen, the glass substrate was removed by immersing film into 20% HF solution and thinned using ion-milling method.
RESULTS AND DISCUSSION
All CoCrMo films studied showed preferentially oriented crystals which were perpendicular to the plane of film. Typical XRD pattern and rocking curve are shown in Fig. 1 . The peak intensity of (0002) indicates the film was grown in c~axis perpendicularity, and [\8 50 is 8.4 degree.
There are no appearance of precipitates or secondary phases and fcc peaks as indicated in the XRD pattern. Figure 3 shows the change in the coercivity and saturation magnetization. The perpendicular coercivity was varied between 300 and 1398 Oe, and has a clear maximum (1400 Oe) at 1.9 at.% Mo. The Mo content in the range of 1.9 to 3.0 at. % is required to obtain the reasonable perpendicular coercivity. This results is consistent with the previous work on the film deposited under 3 mTorr Ar pressure [3] . From this and former result, it can be concluded Crystalline column diameter is about 400A, which was unchanged with Mo content up to 3.0 at. %, and the column is grown from the early sputtering stage. In the film shown in this figure,transition layer, namely dead layer or seed layer, is not observable. This implies that the seed layer is not required to grow columnar thin film. The column is grown from the initial deposition layer, and its diameter was unchanged with growing time. This means the columnar structure is developed not as conical shape but as column type itself. However, above 3.0 at.%, the columnar structure is developed after passing a significant time from initiation of sputtering, i.e.
formation of ill-developed columnar structure. From this results, it can be understood that Mo prohibited er segregation, which is required to obtain the high When substrate was held without rotation, grain size was larger than that of film using rotating substrate.
This result can be explained that the larger exposure time of substrate to plasma, the higher surface temperature of thin film. The much higher growth rate will lead to large grain size, which causes perpendicular coercivity to decrease.
CONCUSIONS
• CoCrMo film illustrated the low perpendicular coercivity above 3.0 at. % Mo and it is caused by illdeveloped columnar structure and large grain size.
• Mo addition improved c-axis orientation (0002) texture of CoCrMo films.
• Cr segregation is prohibited by Mo addition in film containing more than 3.0 at. % Mo content.
• When the stationary substrate is held, the grain size of film is much larger than that of the film with rotating.substrate. This large grain size is responsible for lower perpendicular coercivity.
